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(54) PROBE FOR SURFACE OBSERVATION DEVICE AND MANUFACTURE THEREOF, AND SURFACE 
OBSERVATION DEVICE 

(57)Abstract: . . 

PURPOSE: To provide a device of high resolution and high sensitivity at 
low manufacturing cost by forming a probe integrally with a plate, and 
forming a holding plate integrally with the plate, on the opposite side face 
to the probe protruding side of the plate. 

CONSTITUTION: A probe 1 1 and a plate 1 2 are integrally formed of a thin 
film of silicon oxide or silicon nitride, formed at a silicon substrate, as raw 
material, and the silicon substrate is machined to form a holding plate 13. 
The probe can be manufactured easily by forming the holding plate 13 
integrally with the plate 12, on the opposite side face to the probe 
protruding side of the plate 12. The lateral side wall face angular parts 15, 
on the protruding side of the plate 12, of the holding plate 13 are omitted 
to prevent the angular parts 15 of the holding plate 13 from coming in 
contact with a sample and thereby to enable positive measurement. The 
inclination of the side wall face 16, on the protruding side of the plate 12, 
of the holding plate 1 3 is further set to be 0-90° to the face of the plate 
1 2 so as to make it easy for a displacement measuring hand to approach 
the plate 12 and thereby to enable easy measurement. 




LEGAL STATUS 

[Date of request for examination] 30.06.1 998 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 2984094 
[Date of registration] 24 09 - 1 999 

[Number of appeal against examiner's decision of 
rejection] 



Searching PAJ 



Page 2 of 2 



[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



<19)0#BMMW (JP> 02) 43f 1^ & $(B2) (ll)ftff## 

112984094^- 

(45)36frB 5 PJSK11¥(1999)11^29B (24)8®B ¥fifel 1^(1999) 9£24 B 



(so int.ci. s mim^ F I 

G 0 1 B 21/30 G 0 1 B 21/30 z 



tf#«©Sl7(£: 12 M) 



(zi; ttJBflW *r 


wifa- 170012 


(73)4$fTW# 


000005108 










(22)aSB 


3 ^(1991)7^100 




^^^HKWfflKM^iaTB 6«ia 










(65)&»## 


ftW^- 18740 






(43)&WB 


5^(1993) 1H26B 






«3EW*B 


¥^10^0998) 6 fl30 B 












3fc««5B#^TMt&^fi!-TB280#ifi 






































(74)f«IA 










mm mm 











(54) ismn&m m&mmmm7u-?&&v*(DW£%mfie>x}\z3m<g&iim. 



(57) [!f*^W*<D|6H] 



(2) 



4f Vf 2 9 8 4 0 9 4 



3 > &*go -2&T-±f Bf£j$1S ZftZi&Ltzzi t Z^Witir 

4 m*m±i~im<7>mwmmmmf3 - -fnm%.-n 

ItmmS) ±f£v'J=J>»*gCDffi£- (100) ffiCtt 
L T 0 - 2 0 «<?5fEfflT*(H£hJ- £ ^ t Z &m t -t h ffi* 

[«*J19] ±fi5^§toBt:^14f*£{t*-t4^i£!|$ 

ummi o] ±ie«it<7)5fe^4-*^^ + > t--AT-iii 
1 1] ±t£-/u- Y<r>-mzmnmz®m.L 

[»*«i 2] ±iesitj3«ta f ±ifiyu->oBicmtt 

ft* L tzff> *> , ±K«*t Z flWE-f * ffl55M2W*>H 
fc* * JEfi: C SE*+ 4 ^ I' - >' i: t * + * «ffitt»J|« 

h £mmzmm m&M£n& m z i - & c t at 

[IS** 1 4 ] ±K«fl-Oft S £ 3 n m J0± t Lfc i t 

tl»**l 5] ±.§imt<otfKt±.tZzfl>- ho#S 4: 
rt*#l&4 i t Sr^ffit i-4gS*«A_3_Uteiffi(OSiea^ 

[fS#Jll 6] ±f£^itO]I^^5 5tWTt U ±12 
«W-W*5feai«Ott^*g«- 5 0 n mJiUTt Lfci t * 

#a t -r 4 «**x3_niE«ossti^^fio 

[S§9§?>fflMfflfc§i9n 
[0 0 0 1] 

i6, BStftHfKft, h>*A,H«8t, 4o««ilK»zffl 



[0 0 0 2] 

O fU5 U W£ Z Rlftn L , if It t Rft 1 offiH Z&& L tz t 
& Kf# h tL4 h > * ;uffiygiJ J: «■ fijffl L 

r, iff$|itl4o^Hff^^P^4^©-e** 0 1% 

[0003] -*-**>*,, K^ra^paa^aEA^Hasi 

45l^*4^li^«-«$t«-S:BLfeyi — h 
[0 0 0 4] H2 0lifl£*O«ii«R»«ffl-/o-r* 

[0 0 0 5] wOJ:a4SEffi«SF«affl^'n-y*jKjt 
-f-2,lcl±o#*(7)J: o |ci-* 0 -f Sr02 1(a) 

12 1 (b)l-^i-«t-9tc, ->>) 3>&fc4<o$mZ%M 
it-rZzitiZJH), SftyU3>gK44 7U- h 2 
«t« 0 ofi:, 121(0)1:^^1:, 71/- 

h 2 c«^«3 zmm-rzo o?i:, @2 1 (d)n^-r 

idlC i")3VS«4^x-;f^|:j;i)f|J« 0 
[0 0 0 6] 4iJ, «tt«iffci*ftt4:«ifiLr#*b*L 

4 m.%Ji z mm i tz^mm.%tsmwi.m. \z a it -s. k*ko 

/n'^tjl-A t-fxy^ f^/n-;- (j. Vac. Sci. 
Technol.) A6 (1 9 8 8^) 279-28 21*4 
V'liry^-f F7-fy*'7j'^ U^-X, 50t (1 9 
8 7« 1 4 5 5- 1 4 5 7WtCiJV>T^i:t>ttTiJ 

li, M I Pl-2 6 2 4 0 3fm y't-tJU t7 
/N'+i-A t-fx>x -ry-yDv- A6, §2 
f (1 98 8) ^llfci^yf-t;!/ 
jl-A •Jt'fiVX 7-^yn->*- A, 8#, 4-f-. 

(1 9 9 0) 3 3 8 6HK.fcv>Tf&i;t>*lTv>a 0 

[0 0 0 7] 

-t^flf, «ita^ h*«JfiS<iU4r4o H^ffl' 
*««SI^»^*»«Slt?L S I *«*7V**iMRO 
ft 3§«tgii * ^ + 4 46 tc li t SRffSI U m 



(3) 



»«P 2984094 



154«>S*ttif -f->^UJ: OJlltl «:*ri-4 7U- h 
2*»*LT^*fc*, fcfcxtf ( 1 0 0) ffifcH^tt 
x. + > yLTML^ifl O lift 5 lim 7 0 . . 6 8 

XhZ>* Sfc, Sltl UJStt#^#*LTjSt47'n-r 
[0 0 0 8] 3 O§^(i±&<0l$a&J!|&1- 

^gffl y o - -r jo j: <o m it^fe & c, o» \~$mmm& 

[0 0 0 9] 
[0 0 10] 

[ooi i ] ifc, ±te«#isco±fB7 , 'u- h^ttiSBco 
fla«so«»ftap*±ia^ , v- KoHtcitL-co-9 o 

[0 0 12] ttz, ±E««MR©±E:/l'- Y3z&%<r> 
ffliifficoi|ig£JiE7u- Y<r>m& .1 <-t* 0 
[0 0 13] ifc, ±M-f^- ho-asi: h >**«at 

[0 0 14] ±Eh>*^«SiE&ffiffl<0$t£ 

±E«ft t -frX'W&L-t *> o 
[0 0 15] 4fc, fiistt: «ftt±E««-fc<0M»^ 

*f l r ±E&£t£ i i>*±E ■/ u - h * j&Wl l , ±E -> 
[00 16] ±ie->'j3>ii^ttx7 

*■ > ^T*#DI L*£feS|5co£4ffiU±E«$t£ffM U ± 

U ±Ev <J 3 >*«(D-ffiT±e«#JR4:JBja-*-*o 
[0 0 1 7] w ±IBv U=i>afetE«>iB* (1 0 
0) BatcitLTO- 2 0]g<o|EHT-ffl^i-* o 



[0 0 18] ±ffi«ftOfflUfl614fls«:tt»1-.6 0 

[0 0 19] ±K«*f(0*3«4-«*'f *>tf-A 

T-DifiJlzljDli-^o 

[0 0 2 0] ifc, ±E7l'-l»*>-JtU*tt*m*» 
tt L T ±E«£t ZBf&L. T-±E$it 
<OTfftSr5 5KJUTU«l<?fe^>*4 0 

[0 0 2 1 ] ±f£fllitio<t(>'±ie-7'U- hwii: 

ssi** * ft* l * <o *> i: , ±.mmf * mini- *> wfr\m 

[0 0 2 2] ifc, tRW-i, SWUiffifffl-fcOWUfts 
^Mffl "/a - «fc t>'±E«ffitI?ggEffl 7n - r<0^? 

- h co ±E^$t* s »^ $ fir v » 4 fflij t K tffflom iz 

[0 0 2 3] ^coil^ ±E^St<Og$«r3 / .mi^±t 

[0 0 2 4] ttz, ±E»lt<OWKt±E7*U- 

[0 0 2 5] 4jt,.±EJ£!tW]ift«-5 5*UJlTt L, 
±E«ttOt*JW©*$i|iai: 5 0 nraftTttSo 
[0 0 2 6] ±E««-0*3B«uait#«:##i- 

[0 0 2 7] 

[002 8] Jt, ffi^«cO-/P- h^ffi^<0fflg®C0 
[0 0 2 9] t^:, f5U$«<0 7U- hUmgKOfflgfflO 

[0 0 3 0] f fc, h^tnascofflijgffico 
*B*ru- h<oipIJ: »3 <-faif, yi^-hco«^F 
«^e>^tH Ltz$ffi-tHt#tzt>tr 0 

[0031] ttz, -rv- Ko-gRi; h >*)vmmm 

. [0 0 3 2] h >>**at*ajffl<o«-«r««-i:- 

[0 0 3 3] 4fc, ->.'j3>*«*J|^i4i-y^>^ 

TgB<0^pa®(C7'U- h iM&LL. v'J 3>^tgco-g|5 

[0 0 3 4 ] i v'J 3>^co®4- (100) MIC 
JtLT 0- 2 0«<O$&|S-t-|®$4 -ftllf. yu-hcofflt 



(4) 



2 9 8 4 0 9 4 



m\(r>mtn^-^m £ 5 4 . 7«± 2 0S(OfEHT*tt^ 
tc^a64 w t^t'^^o 
[0 0 3 5] i£, ««-Offii;«ttft«r#fff*U/. }8 

[0 0 3 6] ttz, UftiDVtl&i&^U *>*?-J*-Q$£ 

[0037] yu- b<D-nnzmttmz&mL 

[0 0 3 8] itz, mi&£ V-fU- Vcr>Wlzffli#.Z 

ft * l *: o *, k , 1 19 a -r i> totoWAff) m <r>vm& 

[0 0 3 9] ffi«-OS5*3^mJa±ti-ii(ir, 

a { t- # 4 o 

[0 0 4 0] * fc, ffiffOlA 4-55 SWT t U ««• 
©flMfclS*BOtt$HMI4:5 0 nmJSlTti-ittf, 

[0 0 4 1 ] ««-0*Jt«i;«ttfl:*#»1-n 
if, t L Tffiffl -t 4 Z t tfX # 4 o 

[0 0 4 2] 

r**i-«Eiif»aH, H2 i±iB)i:<ffifsiaT**)-2.o 
mmmmmmm^a—xii:, ftv&mti 1 t^ftitm 

<OfU- h 1 2 fc«#«l 3 3*1, fEftH 1 !± 

7"1/-H2^@$ - ft&tE 1 3 **#?$t 1 1 

2<F>?V- Y 1 2£fflfl50flg£iBl 6I±7"U- M2(0 
Bt-ttLT 9 OSJ^TW^S^WLTiJt), ffllJS®16 

<r>tL^(r>nmzmmi stfwrthm.x^&o -fv- v 

1 2<n~^%k.^>tztb\Z > fflJBMl 6li7U- M 2 
4r2*WU /U- h 1 2 £lt#8ifr£ 

[0 0 4 3] iCl-C, yu- H 2 0(i»Cj*i"*fiM$S 
1 3<0*I(i5 0fifJaTtcK3ei-«O*«ai Lv»„ 
3\ ftftMS 1 3 < 1-4 C i:Ja^K£*Oft« 

tU«t4i*^0«flj>a*«-R(lh1-4^ t**T-£4 0 * 

5 5 ft JUT, L< Ii3 0««Tlc1-4O74 J iv> o $ 
S>U, 1 OSfcJgSgBOffl^g*- 5 0 nmJttTKi- 

* WIS lv>o £*:, 7X^? hit<r>±g^mVii& 
1-4gt#0^®1f^S-#4w t*i»rtgt1-47t*!)l-, £ 
£tl 10«?*3^mJ.iJ:ttiWA'iiLl> 0 *£, 
SSSKO^fcHKOfc*)!;:, 7U- h 1 2 0>/<*£&<i3 
N/mWTlCl-4co^gf LV'o 

[0044] ®3itzcostwiz%&$im®mmw.m7v 



-nzij^Tii, 7v-7comm2z-%ffiLx, \m 

SB8 0*KltT^4 o 3(i'^ffiLa5 8 0 <7>££ 

Ott#a**# <JR$|$jWtT^*o 

[0 0 4 5] ia<0gia^iffi7'D-7'f 
<i, l^Sfttyu- h 1 2«B<0§fl§ft|£i:*3F 

L < LTv»47i*, 04, 15 UtfI-J: o U, Sit 1 1 <r> 
mno l £-7U- b 1 2<0KJ#ftJ£* i,J: »)*3<SK£i- 
*uf, 7'n-7*«o«-«tn;*tl-4^14*ll4c:i74*-e 
#4„ 

[0 0 4 6] o||:, mi U^LfcgEffiRS&Bfliyn 

*Mf" 1 1 fcR»5 Ofc«Mtl£t4m^M2j7l«-5eK« 
/ctL4<t -5 tc-<t-**1-4f-J6<7) h >^^IStUJfflc0S 
TMOit4 OliT'U- h 1 2<7)±mz-k V7- 4 >?2tl 
XH*), -fu—71)*Wfr<n$.W* h U-X-T4C tic J: 
o T^Sc0ff^5r)lg1-4 i t **T* # 4 C - OlIWlC* 
lt4yn-rcD«#tl 1 liStfflv^^Jjff^-W^gS^ 
^fflO^n-r«0it5felCtt-<rfi< , L^t|<t^5 0O 
*®{CitLTIJ(JSittza^tL4<7)-C*, LS ioiii 

[0 0 4 7] S7«±iai lcf;L£SBIlSPFgttffl-7n- 

1-^t>*>, ftiH6 0^f>%1-4 U— 9**7 OtJ^'-A^ 

IcitL, ££0l±&tB?£6 2 i:2t4. U-ff 7 0li4 
4^sKv M££}# oTt>4c7)T-, ■/U- h 1 2 
I^-***7 O^-SBtJ^U- h 1 2 *»<b*Mt 

ntLfc5fe»iia<OJRItT*^1-7feK 7 1 , 
/I'-H 2T-jS:itL^7t^:ltA f 7C<0*fS?r@Ttr-A 
^7"') y 9 6 1 S-iloT^ffiS6 2 lcit1"4 0 Lt, 

ji*±i:4„ 7feOT*4-^i:4WT-t^tliS6 
4 0 

[0 0 4 8] C0H9lt:j3it4 7a-:r4-ffl<A*uf, ^ 
#5 0^<bWRIt*littai?tL^t>OT-, JEffiOff-^-U 
J*-T4Jt#Ojfc (S/NJt) l±*#<:5r4^P», iH£«R 
K«:(6jJb1-4^ fcjftt-Cg*. fi^ffil3«>W 
^Lfct#U(±, 7'n-y^#5 0»cJtLrffiJ*W 

#5 0»=t6dtLK< v^ 0 i^, yn-r»/U- H 2 
lZ*t1-4f*^F«l 3»yu- h^ffiSPWfflSSMl 6c0ffi 
s$£9 0«JttTUi-*t(/, STMC0lt4 0 ^0"M3:III5e 
^^Sffi?-tt-^1-v» 0 cicoj; KO^royn- 



(5) 



^2 9 84 0 9 4 



[0 0 4 9] *<r>\&<n-fu--7t LT. EJ8(a)-(c) 
«£tl 1 co^tftS-lBj-ULT, 7"W- h 

[0 0 5 0] ifc, 4 UWU 

ioft«»or^'<i' hJt£*# < U S^icifcfiJtci- 

v>fc*ni*«*4. -< * > tf-/.w£giiaiss 

i£T-<fc&o d9(±;cOJ; -9 &gffjT-}JDlL7t^$tl 1<0 
[0 0 5 l] JBstt-f-f x>«So«6ES-)1JSi-* 

:Hfl4o it 1 8 friStf Ltz -/a - 7<n 

3fc JS i 4 * > t? - A -C*DI L , S tc Ittf IJ 4 £t5fc * 

ioo52] 111 ttz.n&miz&itz'innfmo-fv- 

C h >*;i/|£iilE4:&ffi-t-£/.:<&<D$t2 7 4#LTv^ 0 
£<D*&£\ It 2 7(D##^-|fS'»T'*tL(^ mfil-T-ito 
Cr, Auf^tl^If S-tS^tCiot, 

a-/t-l±, 7°U- h 1 2<7)^ft£ h >^^m»£-eltW 
i--&^<6ic, HI6 U^i-J; -9 ^l/-M2i:STM 
Ott4 0t»2S*4*», HI Hl^-rrn-T'T-li, 
S TMWSt4 0 C0#to UJ§B**sFfi4&fl«l4rffl^\ 

[0 05 3] yn-7^St LT(iS i . Mit 

->';3>, gfty'j3>, y-f-^^-V K, W, N i , ^ 

[0 0 5 4] -tLS-e^^^T'n-ycoSiig 

[0 0 5 5] Ell 3JCJ: 19111 \Z7pLtz-fn- 

y««jS*ft'«- SW9i-4o.fi*. El 1 3(a) tC^i" l -9 
i:> (1 0 0) ZWH&t-t&is') 9i:ij£ 
Sct:«toTKfbvUn>^2 1 ^Mtio o§ric, EI 
1 3 (b)iz^-tX 91:, U-v^ hti^Lt, $ffc->'9 
3VJ3II2 l<0?iP/^->tMtl.o (HI 3 

(c)U^i"J:-9 K, *^ffc# "J *jm<r>7 )\>ii 'J^O* 

i!3 0*Mt4o -<0^F(C^i:&^H3 0l±x-yf 
U- (111) ®t\ ->'Ja>Ml 9 CO ( 1 

0 0) 9tC*tLTtt5 4. 7S«v>-Ci>4, o?|:, El 

1 3(d)tc^i-J:^U, »jb->U3>R2 lfrlfcfcU 
v ^ 1 9 <n&m\zW& 'J3>I81 4 fMt 
-So oru, (111 3(e)lC^i-«t-9U, £fffl3 OtJ^BK 

h 3 1 *&4*i-4 0 oric. Ell 3 



( f ) I- 7K"t %9fe • JIflfc£ffi&0"C, 

> 3 2 £rffM-t£o wCOUv'^ 3 2 £v 

jK^Tffitffcv'J 3>JK4.1 4^i?f>n4t > EI13 

(g) U^i-J: "9 $®3 0 C&ASIi&fMi-l 1 t, 
fct®3 OTSBOi y ■?•> ^T*te< (10 0) fflJC 

3 6 s>a6«i 9 i:M?Mo -OgL El 1 3 

(h) ic^-t J: -9 u, -> >j 3 >^;fg 1 9<DgIi:x7f > 
^i-4^*<OMP«3 3«r^i-4 0 ft&C, Ell 3 

( i )I:/Tti9 K, KOHfWTJM 'J*i#ffiT-S^'v 
•J 9 *»*14iV^>ri-4o 

[0 0 5 6] iOSSiS^ft{Ct5V>TI4, Jfcltl 1 (1 
1 1) BUJfttLT, L^tru-H 2f^I3 0J: 
t) tft<4ot (10 0) BCMti^t., ffitl 1 

<0&mz-7u-7i&&LfzmzisV ? >&ffi.l 9 4- J- 
7f->/ft<ttit^J:9 4ffl*i$:Ig*#**i-4 
- t A^T # , y o - ^ -1 1 § 4 0 

[0 0 5 7] ZtoStmumzis^X* ->'JrJ>S 

^1 9©W (10 0) BtC— ScLT</>* t, yu- h 
1 2<OBt«itl 1 WMtco^-T^Jgli 5 4. 7Jgfc& 
-So — y'lnvlfiOW (10 0) MlzHLXO 

- 2 o%.<r>mfflx-ffim2-£ixtf^ -fv- h 1 2<omtm 

Itl 1 (OWtntc-tMZ 5 4. 7*±2 0S<Oi5HT-e 
ioT, ««F«1 3<oftB«o4:afo««:iw«i'i-*c tifl 

2St*7 p n-bXT-a<fflv>f J tt4®*f57!)* (10 0) 

h3»»f><0v 'J a > J^/^COW *) ft Lyffai^MMiZ 

miK-rtui, »m3 ocov'i 3>*isi goaicit-t-s 

0-9 OSewF^T-tt^tc^ft?-^* i <!: A f T* 

#4o «^«i softaswinxiiv-f ^^•f 

[0 0 5 8] ogriz, Hi 4 IC «t 19 Ell ODTtyo- 

7<vmykJ>mz®.wi-z 0 t-r, mi 4 (aii^tio 

IC, Ell 3(a)-(h)t|Bl«cO-/n-trXT-^k-> , J3> 
8!0>-/n l 3 0^Mt4. o^tc. Ell 
4(b)CStJ:9C, U'«l>3 7«ri*Ua, Bl 
4(c) ic^i- J: 9 iw, »jt • SlftK ioti/^h coea 
□/^ - > 3 4 Sr^ft 1 1 O&iSlUJ&fiSii-So 
Ell 4(d)i:^ti9i: > fiS1±*tSl3 5«J:ot 
&l&Ltz&, iHteJCStili:, Uy'X h 3 7 f 

«iti n=o*«tttti 8jwafi-* 0 -3 
§*iz, 01 4 (f )ic^i-j:-9.jc, koh^cot;u* 

9 4**14^7 ^>^i-4x(dr, fig 

^IH^ISffl O 7 n - r 4- jTMT- # 4 o 
[0 0 5 9] &nte&U&b LT, 



(6) 



Hftt 2 9 8 4 0 9 4 



[0 0 6 Oj ori-, H 1 5i:i l)H 1 1 , (HI 2tc^ 
Ltz-fu --fffim&lj&imW-tZo if, 01 5(a) 
Ujjrf-J: t IC HI 3(a)-(d)iHii:LT, 
>S1S1 9U«Kfi3 0«SU;|, B8fb-> V n >K 2 
2*lj£tti:J:oTMt4, [2] 1 5(b) (C^ 

till:, t«3 0Jtt^I^Uy^H^ SS* 

»ft->y3>iR2 2 niEjjifrmn'if-'ss sii&m, 

-t&o .ofir, H 1 5 (c)IC^i-J: o ®Hfcv 'J 3 > 
12 2 t Lfy'J 3 >CD^"1±x. y^>^£fir 

fc^fclCfc »K H^littOIHIg|53 9 £ Jgjft-*- * «, 
U, HI 5(d)l-^-fJ:-5l-, Ktfbv'J 3>Ji2 2 £-£ 
T|&*L, B0'Mv')3>Il 4 *-✓»; a V36«l 9 
O^ffiUffM-f-So on:, HI 5 (e)tc^-f J: •? K, 
Uv* h 3 6 £?£;fij-f So o§Tlc, HI 5 ( f )lc^-fJ: 
OK, UvX h 3 6 4:**- SSftLT, 7"n-7MO 

*t&. CCD$S^, Bgffcv'; n >|g l 4 <F>-fa--Trt9 
-> 1 3 l*«»f>ft«. HI 5(g), (h)l-^. 

•* .t^U, HI 3(h), Ci)fcH»KLT, »3 0* 
f& L ffi CO a fflj I - £ ^ & / < ? - ^ > ^ £• & o T -> V 

[0 0 6 1] o|T|c, ±&L£#7 , a-7'<7>7'U- h 1 

afrKli, H 1 6 tc^-f <£ d U, *t>ri» t L£v 

0 fc^^#*6U^^^c^/^->4 2 Jlffit^o 

[0 0 6 2] ±j£O7'a-7'(0$l{ii7jftUi3^T 
li, »4tttm:*BE^b->y 3> (S i0 2 ) zm^tz 
itLJiC VDCUifty'J 3 > (S i 3 N 4 ) , i& 

(HF) t y -jVcr (NH,F) fccoffi-g-ifc 



[0 0 6 3] HI 7liC(0%WU(i64flbogMR«Sia 

ffl7 , n-7'4 , ^t»aHt , *4. z\<r>mmmm^m.my 

n-y«:»iii-*UI±, ifififft'jy/77^1i 
f tefc *)-3S8AM*8M£l 4 4 tcia^$art:M-^*,07 , b 
-M42 «rft«ii-* 0 -/u- h i 4 2<?)ttn 

tLTIi, BM^iS< Jtfio^S^tOfctxtfS iO 
2 <''liLi'. o§T(C, -t*U- h l 4 2<0&&i%m\z® 
«-l 4 6Srft»-ra 8 -Mili, a* 

t tis&igm^m^tzmmmxvkftL, ego. 1 

^mJaTlC/h$<i|X*L7t'f *>fcr-Air«i: h 
1 4 2c07feSSgBO-^'S^^tl^L^^f>, fi?itSI5*t 
£7"U- h 1 4 2 0BfaottBUlftai-4o -3?!:, ** 

S^-fSo ft^-f ^->kf-A«r^ftl 4 6C05E 

4 6 0lSft»*«J2 OS, fcMWnfo^'&i 5 0 nm 
^TtUPX-rSo 4 ii, 4 6<DTI^^I±, JpXB# 

co*^ ^ > tr- a cojt^rS] * tt* u % x ^ "c t u * 

0, tt^t^ffrc-i&o asw-i 4 6 

1, TiC, Fe, L a B 6 & if Sr^SWi: Ltlv> 

[0 0 6 4] ttz, m& 1 4 6 <7)9tffim~m&fczm% 

-C*#7^o BttSlf)lo8tt#*fftiLTIiCo, Fe* 
M^-t L, i^LUNi, Cr, Pt, Zr, C, N& 

^«B#W^if>V(6]4r 0-9 OflEOtEH-CSgikLfco ^tt 
««-OfifniB.ffcl± 10 0k A/mtll, fiWfc&«i 8 0 A 

So jSttSfi-WiaflUKfkli, C o SfctiF e^-S^WiN 
i <7>^*fl:?r 7 5 a t %&±ftiZHzX *) 1 0 0 k 
A/mJ3l±Ott*a)ftLfco t^, Co, Fe, Nil: 
5-2 5 a t%(DC r, P t, Zr, C, N**VMiK 
*«:«*ni-4i tUJ: 19 8 0 A/mJ3l±0>«ffltfJ 

ItZo 

[0 0 6 5] Z<r>?mW?ii* S i 0 2 ifS^fzm^iZ 
ov»T|jiWL<:**, S i , S i 3 N 4 , W, Mo, ^^f-V 
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[0 0 6 6] Ell 8l±^o§6Wi:(64fl6<o^ffittSiliB 

fiff|7'D-r<OSaiS^Fft«ci}^T(±, iTH 1 8 (a)U 
iti-ii:, *»#'Jvar?-7..fft1ffKJ:iK h 
l 2 fc&Stl l t* r -fl5ti»*s*ifcyo-rtft«i- 
4. .ICT\ 7U-J. 12. ^1 lliSi 0 2 T-fgfi£ 

X^io itz, -fV- H2, Ml lOfStiftl/i 
nu ft£(i*<Jl 8 0,«mT% /N**£i&ti#7 1 N/mf* 
ofc 0 ori:, HI 8(b)tc*1-J: oU> 1<0M- 
fficitttti 8 **/t* * 'j >ymz£ »>f##i-4o 

>rtoTL, inn e 8JS, 

4 0 nmtf)5tWi<*ofcMl 1 fcflsJBLJt. |5|B# 

ftjR'f * > tr- a ic j: i) y * ij > ymn-rz znz 

*)» |i?*U8*H l©BMj&Vh3<, iSi*»HfeSffi1tlg 
trig L fcflg? RIAIHfKRfflO«l!M-%f»« i t ^T* # 

[0 0 6 7] CCOHSfi^JT-li, Kftv'>l3>T-y 

i'vckiiv^ S-cfcftt> 0 

[0 0 6 8] ^09ft9]i:j: QfBHLfcgMf-fcJBt'-CJK-?- 

w.w-rz 0 *-r, asw-i 4 6 1 5 2cd®k 

ttLTSittUfcaJ: 5 »::&«-*-.&„ C.OtRM-1 4 6 
tf-fV- Y 1 4 2<7)M®t:iiAu> P t zt'^m^SM 

^ymm 1 5 3 H&m-t&o 5fes**Si<*o 

tWt, P ttt^(>ft4STH«ttl 5 5£7U- h 
1 4 2(0^1 5 2fcKit«OiiiU»ffi?*-CK«L, 
h 1 4 2<0® tft 1 5 5 t<T>m<n h >*.iME8l* 
fffiniiCJ;^ Rffi 5 2 4 6 t«Bi: 

f^ffl-r.4J® : f-W^*-£)V>lijK^KJ:4yu- H42 

<o«ffi*i*a-r* 0 icoi^at, antwfl-osMK 

*«t4»»«»UJ:*-/U- Kl 4 2<D^fi£tfcffiU 

4 0 4fc, #BM*K»i:«#H 4 6 fcOlCftfflt «K 
=f-T%J}\z£h-7l,- Y i 4 2 0gfi£ffcffi1:*-i:icj: 

[0 0 6 9] «ttft«-OjEBUttB)B*JK*-r4 
®$Jffcl.Tli, PtcDflfetZRu, Rh, Au, PdiS 

7t, iotufew-ci*. 7"u- h 1 4 2 <Dgge<o^m^g 
t Lryu- h i 4 2 offltit i 5 5 t<r>m<r> y >*;u 



^SKtfflv^-CSiWLt* 1 . yi/- Y 1 4 2 <Of&^lz — 
■T- t'- A ft f tHltL-Cff * o *T»ft'C*Tiaar 
f O *^ W 4: ffitt * W + & ^fi * & t » (i »«Sifft a 
gft-«fc£?-e*rffl^T<> i^dfcliv-^ 4Ttftv> 0 
[0 0 7 0] 

[0 0 7 1 ] 4fc, -ru- h ^mSBoffljg®<o 

[0 0 7 2] ifc, tfc*N8tf>7U- h^tUei5<Offl|S®« 

[oo7 3] tfc, ffifiFfioyi'- h ^mspofiosao 

[0 0 7 4 ] Sfc, 7U- f 

[0 0 7 5] ffc, h >*^*SK«Hlffl«>«-**|iW-i: — 

[0 0 7 6] it, v'l n^^jc/N^^ttji-y^-^y 

<r>T%<^>W-MM\z-fU- Y iMf& L, v M n > -t7a:/%<7) 
-«5ffiM*« * JBJSI-tuf, S» u«it 1" * c: t S "C 

[0 0 7 7] Sfc, v«Jrr>^jc/N«offi* (10 0) ffi 
Kit LT 0-2 0K«)|6H-C<l»-t-<itf, ^U- Koffi 

t&itowtoft-r^s- 5 4. 7js± 2 oscotEH-ee 
t <^> ft -r ^ * a iE \z -r 4 i t a*f § 4 0 

[0 0 7 8] ««-OSUJ8tt#<r#3i-*-ntf, fig 

[0079] ttz, &ttn9GMimn4*>v-Avm. 

iEJS tc ifflsg «:^f 4 •? c: t a*? § 4 o 
[0 0 8 0] s/^, yu- h«5-ama^-*t»t»«[L 
xmnMi&L. x*m\<nw& * 5 5 

«JttTtc« < * <b **i«r, ni«s s- [fi]±-t 4 i t &x- # 
-5^<b, !EfiSt;-iliJ^?rffftd- km*. 

[0 0 8 1] ^ItiJ.tO-VU- hcDHl^ttfr?: 
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[0 0 8 2] tfz. * £ 3 fx m«i k+ntf, 

[0 0 8 3] it, ««-*>isft*5 sajaTtL. aw- 

«>**JBWO |IHS*a«r 5 0 n mJSlTfci-nur. jEHifr 

[0 0 8 4 ] 4 fc, flsw-ojta«u«ttft*^jii-n 

[0085] loi^i:, ca8Ho*b*(iff¥-?& 

[Qgin«>WJii*M9n 

[II] wCO^I^U^-5«ffitg^fiffl^o-rSr^-r 
[112] (HI {:^L/j-S®K^^fflffl7-n-V4-^i-Bf 
[113] ^<OlSWUife4flfe<0fJBKSI6Bffl-/D-7 , 4: 

jjvf$M&H-e*&„ 

[14] C»l6WU(feaflfe<75*®||R»Bfli-?'n--7 , S: 

[US] HI t:*L/wfSBttSil«ffl-/D-rSrq?i-|Bf 
ffiHT-<fc* 0 

[116] HI C*Lfc£ffi«»SBffl7n--r*>ffiffl* 
[07] BIlU*Lfc«ffittSS6«ffl'^o— TOflfeOtt 

ins] z<n%wi-&z>«&L<7>mmmmmw.m-7v-7'*: 

[S9] wO*ifl(ciS*.'(liioSJiHHSS6Bffl , /n-7'* 
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[112] HI 1 l-*L/--2?WIH&^ffl7o-7-£>F 
•TI8fffiiHT-*>4 0 
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